so that even when using the short colonoscope the whole of the large bowel can be visualized. With practice by endoscopist and surgeon it is possible to complete the examination in ten minutes. Identification and accurate localization of small impalpable mucosal lesions is possible.
We have found colonoscopy to be a valuable procedure in the diagnosis of large-bowel pathology, especially in those cases where conventional methods have failed or have produced equivocal results. Endoscopic examination of the right colon is only required in exceptional circumstances, such as assessment of total colitis or in cases of suspected ileocecal pathology. Our experience supports the generally accepted finding that most large-bowel pathology occurs in the left colon. For this reason, the 111 cm four-way angling instrument, which is easier to manoeuvre than the long instrument, would seem preferable for the majority of cases. whole colon is desirable where the suggested lesion is extensive or situated in the proximal colon. In 100 of our first 200 colonoscopies the whole colon was examined. There was abnormality proximal to the splenic flexure in 50 and proximal to the hepatic flexure in 40. In 95 % of cases where examination of the whole colon was attempted the cwcum was reached and the mean time for this was 40 minutes (range 5-90 minutes) (Williams & Muto 1972) .
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Indications for using the long colonoscope are: (1) Doubtful lesions on double-contrast barium enema: This group includes cases where the cecum has been inadequately demonstrated or where a possible lesion has been outlined in the proximal colon but biopsy material is desirable.
(2) Unexplained rectal bleeding: In 70% of such cases the whole colon has appeared normal, but in none of these cases would limited colonoscopy have been equally reassuring.
(3) Problematic inflammatory bowel disease: In extensive or right-sided disease the long colonoscope has been valuable in obtaining biopsy material including multiple biopsies of the ter-minal ileum. In patients with chronic colitis and precancerous change up to 30 biopsies have been taken throughout the colon, allowing histological mapping of the disease.
The advent of the colonoscope diathermy snare makes it possible to avoid operation and colotomy for the removal of colonic polyps. Although the majority of our cases had single polyps we have removed 5 or more polyps from the proximal colon of several patients, the largest polyp being 3.5 cm in diameter. Removal of the snared polyp by suction on to the tip of the colonoscope limits the number of polyps which can reasonably be excised in one patient and it is possible to lose polyps during withdrawal. As a safety precaution carbon dioxide is insufflated during the diathermy procedure.
As a result of the diagnostic accuracy of colonoscopy, about 15% of the patients so far examined have been saved an unnecessary laparotomy and with polypectomy this figure is likely to increase. This achievement alone seems to us to justify the cost in resources, manpower and time involved in colonoscopy. Carcino-embryonic Antigen Levels in Inflammatory Disease of the Large Bowel A tumour-specific antigen was detected in adenocarcinomas of human colon by Gold & Freedman (1965a) , and these authors subsequently named it carcino-embryonic antigen (CEA) because they detected the same antigen in homologous normal foetal tissues (Gold & Freedman 1965b) . Lo Gerfo et al. (1971) , using a new plasma radioimmunoassay, broadly confirmed the earlier results but they also found appreciable levels of CEA in 10 out of 31 patients with ulcerative colitis. The present study was designed to investigate this relationship in more detail.
As part of a much larger clinicopathological study of inflammatory disease of the large bowel, plasma CEA levels were measured on one or more occasions in 39 patients (Dr A Munro Neville). The clinical diagnoses are shown in Table 1 together with the overall plasma CEA results. These figures are very similar to those of Lo Gerfo et al. (1971) , in that the plasma CEA was elevated in approximately 30% of the patients with ulcerative colitis. In addition, the CEA was raised in half the estimations on patients with Crohn's disease, but the numbers in this group were very small. In no case was a figure of 50 ng/ml exceeded, the level pathognomonic of malignancy (A M Neville 1972, personal communication). In patients with ulcerative colitis, the results were analysed on the basis of length of clinical history, extent of large-bowel involvement in the disease process, and the state of activity of the disease. Mean plasma CEA was higher in patients with a long history, patients with panproctocolitis and patients with active disease, than in patients with a short history, less extensive bowel involvement, or whose disease was in remission. In no case, however, were these differences statistically significant. The numbers ofestimations in patients with Crohn's disease were considered to be too small for detailed analysis.
Malignant Disease
One patient developed, and subsequently died from, a carcinoma of the large bowel. He presented in 1962, at the age of 53, with symptoms of intestinal obstruction. Barium enema showed a stenotic lesion in the ascending colon and a right hemicolectomy was performed. Histological examination of the resected specimen showed typical ileocecal Crohn's disease. He was symptom free until August 1971, when he suffered a relapse. This failed to respond to medical treatment and he eventually came to surgery, when an inoperable carcinoma was discovered at the ileocolic anastomosis. Plasma CEA shortly after surgery was 14.0 ng/ml, only slightly elevated. He died a few months later and post-mortem examination confirmed the presence of a large bowel adenocarcinoma with hepatic metastases.
Premalignant Disease
Serial rectal biopsies were performed on all patients. Two patients showed the premalignant changes first described by Morson & Pang (1967) . Both had ulcerative colitis affecting the left colon and rectum. One, a woman of 35, gave a five-year history, the other, a 72-year-old man, gave a comparatively short history of only eighteen months. The plasma CEA levels in both these patients were consistently in the normal range (<12.5 ng/ml).
Conclusion
In this small series we have confirmed the findings of Lo Gerfo and his colleagues, and have found plasma CEA in the range 12.5-50 ng/ml in about one-third of our patients with ulcerative colitis. Similarly, half the results in patients with Crohn's disease, including the only patient to develop a colonic carcinoma, were in the same range. It has proved impossible to establish a definite relationship between plasma CEA and length of history or extent or activity of the disease. It is thus difficult to avoid the conclusion that we are dealing with a completely nonspecific effect.
Similarly, the patients with premalignant mucosal changes did not 
Immunodiagnosis and Gastrointestinal Cancer
In recent years, 'phase-specific' principles (fcetal antigens) have been recognized with increasing frequency in association with human tumours and particular attention has been paid to their possible role in the diagnosis and treatment of neoplasms.
Of the several principles found to date in association with human gastrointestinal tumours, the most promising, as investigative adjuncts, seems to be the carcinoembryonic antigen (CEA) described initially by Gold & Freedman (1965) . It is a glycoprotein formed by the embryonic liver, pancreas and gastrointestinal tract during the first two trimesters ofpregnancy. Its measurement by radioimmunoassay (Thomson et al. 1969 , Lo Gerfo et al. 1971 , Egan et al. 1972 ) has recently shown it to be present also in minute amounts in
